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^ (57) Abstract: Tomato products obtained from tomato juice or tomato passata having the foDowing composition in percentage by 
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insoluble and water soluble solids in the dry residue ranges in percentage by weight : - water insoluble solids from 18 % to 70 %. - 
^ Waio- soluble solids from 82 % to 30 % The sum of the two components being 100 % of the dry residue. 
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TOMATO PRODUCTS 

Tlie present invention relates to novel tomato products 
liaving an improved saucing power in particular on pasta. 

Tomato products, prepared from the tomato juice obtained 
by fruit trituration, seed and peel separation, are laiown in 
the prior art. The tomato juice is an aqueous suspension of 
insoluble solids in an acjueous solution wherein organic and 
inorganic substsuaces are dissolved. 

From the obtained j\xice other products such as tomato 
passatas and tomato concentrates can be obtained- Tomato 
passatas in general are obtained from jxzices by partial 
concentration. The tomato concentrates are obtained by 
stronger concentration processes. The methods generally used 
are the reverse osmosis, - cryoconcentration and concentration 
by evaporation. By using the reverse osmosis it is not 
possible to operate at room temperature. Temperatures of about 
70 ®C are requested in order to have a satisfactory 
concentration yield; furthermore it is necessary to clean and 
regenerate the membranes by means of chemical detergents, 
which must then be removed. In fact said compounds are 
pollutant of the tomato products. See CS. Leoni "I derivati 
industriali del poraodoro", experimental Station for the food 
preserves industry in Parma, October 1993, pages 32-93. The 
cryoconcentration is inapplicable to the tomato juice due to 
the high percentage of solids in suspension, which would be 
separated together with ice. See page 93 of the previoxis 
quotation. 

In practice the concentration by evaporation remains the 
method of choice to concentrate the tomato juice. See page 93 
of the previous reference. Concentration by evaporation 
implies juice heating; the duration of heating and the maximum 
temperature reached in the juice during the concentration, step 
lead to organoleptic and nutritional variations of the 
product . The orgajnoleptic variations are a caramel taste amd 
a typical cooking ("cotto") aroma present in tomato 
concentrates and they are mainly due to the formation during 
juice concentration, of hydrogen sulphide, dimethylsulphide, 
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furfural , 3 -metliylmercaptopropanal , 2,4- hept adienal , 

acetaldehyde, phenylacetaldeliyde . See S. Porretta "II 
controllo della qualita dei derivati del pomodoro", 
experimental Station for the food preserves industry in Panna 
(1991), page 51; S-J. Kazeniac et al., J- Food Sci - 35 519 
(1970) - ■ , ' 

The nutritional variations are mainly due to the degrada^ 
tion of the carotenoids present in the tomato and in particu- 
lar of lycopene. The tomato as such and its products have a 
high nutritional value, deriving from the vitaminic 
components, and mainly from the contained carotenoids. It has 
.been demonstrated that the tomato product consumption is 
associated to a risk decrease of some cancer types (prostata, 
pancreas, stomach). See H. Gerster, J. Am. Coll. Nutr. 1997, 
16, 109-126; S.K. Clinton Nutr. Rev. 1998 56 35-51. The 
previously described beneficial nutritional effects are to be 
ascribed to the carotenoids contained in the tomato and in 
particular to lycopene. Recently it has been shown that during 
the concentration by evaporation of the tomato juice there is 
a degradation of carotenoids, lycopene too. See R. Gary' et 
al., J. Agric. Food Chem. 2001 49 3713-3717. 

It is also known that it is not feasible to filter the 
tomato products, in particular tomato juices and tomato 
passatas, since the filter is quite immediately occluded. 

Most of the commercial tomato products must be diluted 
before use. The commercial tomato concentrates, for example in 
• Italy, are classified as follows : 

semiconcentrate dry residue 12% by weight 

concentrate (C) " " 18% » 

double concentrate (DC) " " 28% 

triple concentrate (TC) " " 3 6% " . 

Generally the concentrated products are diluted before 
and dTirdLng the use. The saucing power of the triple 
concentrate (TC) as such, before dilution, is higher than that 
of the other commercial tomato products, concentrates 
included- By saucing power it is meant the product capability 
to stick to foods to Which it is added, for instance pasta. 
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However, as above mentioned, said concentrated products must 
be diluted before or during use because of tbeir too strong 
and unpleasant taste. Consequently tbe advantage of the ha.gher 
saucing power of said products is lost. Generally all the 
commercial tomato concentrates having a dry residue above 12% 
wt. show such taste problem and therefore must be diluted. 

If a semiconcentrate at 12% dry residue is used, since it 
generally should not be diluted before use showing no problems 
of unpleasant taste, the saucing power is very low, even 
lower than the saucing power of TC as such. The tomato 
products known as tomato passatas are used as a ready base for 
• quiclc sauce preparation. Generally in tomato passatas the dry 
residue, which can be determined as described afterwards, is 
lower than or equal to 10% by weight, generally comprised 
between 8% -10% by weight. 

The Applicant has surprisingly and unexpectedly found 
tomato products which do not need either dilution or con- 
centration before their use, for instance on foods, said 
tomato products can also be used as such as foods, and have an 
improved saucing power, improved organoleptic properties, i.e. 
devoid of any caramel taste, bitter taste, cooking ("cotto") 

aroma, sour taste. 

An object of the invention is a composition or a tomato 
product obtained from tomato juice or tomato passatas having 
the following composition in percentage by weight: 

dry residue 5,5 - 20%, 

water 94,5 - 80%, 

100% being the sum of the two components, 

wherein the amount of water insoluble solids and water soluble 
solids in the dry residue range in percentage by weight as it 
follows : 

water insoluble solids from 18% to 70%, 

water solxible solids from 82% to 30%. 
Preferably the ranges of water insoluble solids and water 
soluble solids in the dry residue "in percentage by weight are 

as it follows: 

water insoluble solids: 20%-50%, 
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water soltJble solids 80%-50%- 
Still more preferably tlje ranges of water insoluble solids and 
water soluble solids in the dry residue range in percentage by 
weight are the following: 

water insoluble solids: 3 0% to 50%, 

water soliible solids 70%- 50%. 

The total dary residue, the water soluble solids and the 
water insoluble solids are determined as described in the 
Examples . 

The tomato products of the invention are obtainable by 
the process described below" that, differently from the pro- 
ducts of the prior art, includes a more thorough separation of 

■ the tomato serum from the water insoluble solids , that affords 
to obtain tomato products according to the invention, having 
a water insolxible solid content in the dry residue even up to 
70%. 

To the invention tomato products it is possible to add 
lyophilized or cryoconcentrated serum, or serum concentrated 
by osmosis membrane or by evaporation under vacuum, to fiirther 
improve or varying the taste. It is thus possible to obtain, 
for example, tomato products having a lower content of water 
insoluble solids in the dry residue. 

Therefore in the invention tomato products it is possible 
to adjust the ratio between the water insoluble solids and 
those water soluble. The Applicant has found that by varying 
the amount of water sol\Jble solids in the total solids of the 
composition the taste properties of the product (more or less 

■ intense tomato taste) , can be suitably dosed. The olfactory 
properties of the product (fresh tomato smell), since the 
water insoluble solids retain the volatile components, mainly 
depend from the amount of water insoluble solids in the total 
solids . 

Furthermore the Applicant has found that the invention 
tomato products can unexpectedly incorporate, for example, by 
mechanical mixing, without showing any searuin separation, 
animal and vegetable fats solid at room temperature, such for 
example butter or margarine, and/or fats liquid at room 
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temperature as for example vegetable oils, for example oli^ 
oil, and/or cheese having soft- or fresh-graxn or haxd-graxn 

smd grated. • j • j 

The starting tomato product used to prepare saxd mxxed 
products Should preferably have a water insoluble solxd 
content and water soluble solid content in the dry residue xn 
the following raiiges as percentages by weight. . 

water insoluble solids from 3 0% to 70%, 

water soluble solids from 70% to 30%; 
still more preferably: 

water insoluble solids from 35% to 70%, 

water soluble solids from 65% to 30%. 

The amount of fats and/or oil which can be incorporated 
■ in the composition ranges from 10 to 25% by weight referred to 
the weight of the starting tomato product; soft-grain cheese 
: can be instead incorporated in any desired amount, sxnce the 
two components (soft-grain cheese and tomato product) are 
perfectly miscible in all weight ratios; the amounts of soft- 
grain cheese which can be incorporated are for example from 
50% to 300% by weight referred to the weight of the starting 

tomato pz-odiict. 

When food fats that are solid at room temperature are 
used, it is preferable to heat preliminary said fats, before 
mixing with the tomato product of the invention, at least up 
to their softening poipt but preferably not above their 

melting point. ^ • 

The amount of hard-grain and grated cheeses which can be 
incorporated ranges from 10 to 25%. Said compositions can be 
used as ready-to-use sauce for foods since they incorporate, 
as said above, oil, bvitter and/or cheeses. To said composi- 
tions other usual ingredients of food products, such for 
example essence aromas, preservatives, etc, can be added. 

AS said, the invention tomato products and the 
compositions' obtained therefrom as above defined have an im- 
proved saucing power and improved organoleptic and nutritional 
properties in comparison with the products on the market. 

The invention products, in particular those obtainable by 
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mixing the invention tomato products with fats and/or oils 
and/or cheeses, can also be used as such as foods. For example 
said products can be spread on bread, as it is made for soft 
cheese . 

Said saucing power is combined with improved organoleptic 
properties, i.e. without a caramel, or a bitter, or a sour 
taste. Said organoleptic properties are instead completely 
absent in the commercial products showing a good saucing 
power. See the comparative Examples on the commercial products 
TC, DC and C. 

The Applicant has found that the aniount of water 
insoluble solids which must be present in the tomato product 
to confer an improved saucing power must be at least 18% 
•weight with respect to the dry residue of the tomato product, 
preferably from 20% to 50% weight. 

As foods on which to use .the ton^to products of the 
invention, pasta, meat, fish, vegetables, etc., can be 
mentioned . 

A test to determine the saucing power is described in the 
Examples . 

The invention products show a high content of water 
insoluble solids. The Applicant has found that the amount of 
water insoluble solids in the commercial products is not 
• higher than 15% in the dry residue. For exan^le in the fresh 
pulp the amount of water insoluble solids is generally about 
12.5% of the total tomato solids (dry residue) . See in "Tomato 
paste, Pxiree, Juice & Powder" P. G. Goose, Food Trade Press 
Ltd 1964, page 69. 

The tomato compositions of the invention, as said, have 
an improved saucii^ power. As it is known, the final step for 
prepaxing in home kitchens a sauce starting from fresh tomato 
or from a tomato product, comprises heating with fats or oils 
and other aromas until obtaining a sauce endowed with 
satisfactory saucing power. The tomato compositions of the 
invention show a further advantage, with respect to the known 
tomato sauces, that they do not need a prior heating step 
before use. In this way the detrimental effect of the 
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temperature during tiie preparation of tlie tomato-based sauces 
is avoided. In fact in said lieating step licopene is 
solubilized by fats, and in this way this coTt5)o\ind is easily 
degraded by the concomitant effect of Light and oxygen in the 
hot conditions of cooking. 

The process for obtaining the tomato compositions of the 
invention is described herein belov. It has been found, 
unexpectedly and surprisingly, that by using filtration but 
maintaining under a slow stirring the tomato suspension to be 
filtered, it is possible to filter the starting tomato 
suspensions, since the tomato mass in such conditions detaches 
from the filter the sediments that constitute the impermeable 
layer depositing on the filter surface, and incorporates them. 
In fact, as said, it is known that it is not feasible the 
filtering of the tomato products, in particular tomato juices 
and tomato passatas, sonce the filter is quickly occluded by 
an highly impermeable layer. The filtration process according 
to the present invention proceeds instead rapidly. It is ended 
when substantially there is no more serum separation. A 
compact mass is formed by filtration that can be easily 
recovered, since it does not stick to the filter. 

It is therefore a further object of the present invention 
a process for the separation of the licjuid (tomato juice 
serum) frc«n a tomato suspension by using a separation solid- 
liquid apparatus wherein the mass or suspension to be filtered 
is maintained under slow stirring, at an angular speed 
generally from 1 rpm to 20 rpm, preferably from 2 rpm to 10 
rpm, preferably the stirrer being of a shape to convey the 
suspension toward the central axis of the apparatus, or there 
is not a stirrer and it is the apparatus that rotates. In the 
alternative, the apparatus used for separating the liquid from 
a tomato suspension is a sieve maintained xinder a motion such 
as for example under an oscillating motion, or preferably 
\mder a nutational motion, th^ oscillations per minute being 
generally from 1 to 20 oscillations /min, preferably from 2 to 
10 oscillat ions/min . 

The process of the invention is preferably Ccurried out 
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under sterile conditions; in tlie alternative the final tomato 
product, can undergo a sterilization process. 

In said case sterilization can be performed with 
conventional methods, preferably by operatdLng under mild 
temperature conditions, preferably under high pressures, for 
example comprised between 5,000-7,000 Atm. 

The invention process is carried out by operating at 
temperatures generally in the range 5^C-25«>C, preferably 10<^C- 
15^C, at atmospheric pressure, or using pressures slightly 
higher than that atmospheric, from 760 mm Hg (0.101 MPa) up to 
900 mm Hg (0.120 MPa) or by applying pressures slightly lower 
than the atmospheric pressure, down to 450 mm Hg (0.06 MPa) . 
As said above, if the process of the present invention is not 
operated under sterile conditions, the recovered tomato 
product at the end of the process is subjected to 
sterilization processes. 

The process for obtaining the invention tomato products 
can be performed in a separation solid liquid apparatus 
constituted for instance of a vessel made for instance of food 
grade stainless steel, having walls with openings or slots 
formed for instance with woven wire cloth, or with screens 
such as for instance wire screens or welding screens, or 
instead said walls have holes such as for instance fine 
punched holes or drilled holes or slot milled holes or beam 
perforated holes (laser perforation or electron beam 
perforation) , being the width of the openings of slots , or the 
diameter in the case of holes ^ not greater than 0.1 mm and 
preferably not lower than 0.02 mm. The slots length is not 
critical. For example said length can range from 30 cm to 2. 
meters, depending on the volume of the tomato jxiice to be- 
treated. When the separation solid liquid apparatus has a 
bottom wall, this is preferably made of a plate without slots 
or holes. 

Preferably the separator has a cylindrical section. 

The separator is furthermore equipped with a device for 
mechanical stirring. Stirring must be very slow, the angular 
speed is generally from l rpm to 20 rpm, preferably from 2 rpm 
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to 10 rpm, the device being of a shape such that the solid is 
conveyed in the separator central zone (with reference to the 
longitudinal axis) . It has been found that said stirring 
prevents the solid from adhering and accumulating on the 
separator walls , so that no impermeable layer formation occurs 
in the separator during the processing.' 

The distance between the separator walls and the stirrer 
bla.d.es is from 0.5 to 2 cm. 

According to the present invention process the 
separator is charged with the tomato juice, obtained for 
example by tomato fruit trituration and seed and peel 
separation, or charged with tomato passatas, obtained for 
example as the tomato juice but operating at lower temperature 
during the centrifugation step. The tomato juices have be?n' 
previously treated according to known processes, for example 
by "hot break", "cold break" processes, or by applying high 
pressures, for example of the order of 5,000-7,000 Atm (5.06 
X 10* MPa - 7.09 X 10^ MPa) , to inactivate enzymes. 

The tomato mass to be filtered can optionally be 
protected during the process by operating in an atmosphere of 
an inert gas. e.g. nitrogen. In this way it is avoided the 
contact of the tomato mass with oxygen in the presence of the 
light. This optional step is requested in case the 
temperature, for unforeseen events, during the process results 
higher than 25»C. By operating in this way no lycopene losses 
occ\xr . 

The process ends when in the sepeurator there is a contact 
mass which does not separate any longer tomato jiiice seriim. 

By operating with the separation process according to the 
•present invention carotenoids, lycopene comprised, remain in 
the mass which separated from the liquid part or tomato serum. 

Unexpectedly and sxarprisingly with the invention process 
there is no clogging of the separator walls having openings or 
holes of the above said sizes since unexpectedly and 
sTorprisingly a coTi?>act mass is formed, as said above. Said 
result is unforeseen since one would eaqpect the formation of 
a product layer adhering to the walls, substantially 
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impermeable . 

Said mass, formed, during tlie invention process, is 
compact and does not adhere to tlie walls vrtiereby it is easily 
recovered from the separator. The invention process has a very 
high productivity since there are no clogging on the walls 
with consequent process downtime for the separator cleaning. 

The tomato juice serum percolated from the separator 
walls, containing a large part of the soluble solids of tomato 
juice, is generally recovered by lyophilization or cold 
concentration with 3cnown methods, for example cryoconcen- 
tration . 

Another method to obtain the invention tomato products is 
to use a concave- or flat-shaped sieve, having holes diameter 
or slots width not greater than 0.1 mm, preferably not lower 
than 0.02 mm, wherein it is transferred the starting tomato 
juice, obtained as above. The juice into the sieve is kept^ 
tinder an oscillatory motion until a compact mass, as above 
said, is formed, which does not separate any longer the serum. 

The compact mass is easily recovered since it does not 
adhere to the sieve . 

The temperature conditions are those indicated above for 
the process using a separator; preferably atmospheric pressure 
is used. 

The number of oscillations /minutes are those herein above 
reported . 

A further process used to obtain the invention tomato 
products consists in charging the tomato juice, treated as 
•above, on a cylinder constituted by food grade stainless steel 
wherein the walls have openings or slots formed for instance 
with woven wire cloth, or with screens such as for instance 
wire screens or welding screens, or instead said walls have 
holes such as for instance fine punched holes or drilled holes 
or slot milled holes or beam perforated holes (laser 
perforation or electron beam perforation) , being the width of 
the openings of slots, or the diameter in the case of holes, 
not greater than 0.1 mm and preferably not lower than 0.02 mm. 

Said cylinder has inside a stirrer in the form of an 
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archimedean screw revolving free in the fixed cylinder, or 
consists simply of a rotating tube wound helically about a 
cylindrical axis. Rotation of the moving part must be very 
slow, generally at an angular speed of 2-10 rpm. The process 
is preferably carried out under the temperature and pressure 
operating conditions above described for the process in which 

a separator is used. 

Preferably the cylinder is in an horizontal position, and 
has a diameter which can for exao?>le range from 30 cm and 1 
meter, length from 2 meters to 20 meters. Preferably from 2 
meters to 5 meters for apparatus working in a discontinues 
way. preferably about 20 meters for apparatuses working in a 

continuous way. 

For discontinuous apparatuses tbe juice is let pass in 
the cylinder, with several recycling steps, until a compact- 
mass is formed and there is no separation of tomato serum any 
longer. 

When treating tomato sxispensions obtained from partially 
ripened tomatoes, the slots width and the holes diameter of 
the separation liquid solid apparatus can reach also values 
not higher than 0.5 mm, preferably about 0.3 mm. 

The apparatus for obtaining the tomato products of the 
present invention, comprising the filtering nets, can be of 
plastic material or of metal, steel included. Preferably the 
apparatus is made of food grade inox steel. When a plastic 
material is used, it can be cited propylene homopolymers or 
copolymers, ethylene homopolymers or copolymers, etc. 
The serum is recovered as above indicated. 
As said, the separated serum contains a great part of the 
water soluble solids contained in the tomato juice. The 
.Applicant has found that the organoleptic properties (taste) 
of the invention tomato products can be modified by adding 
water soluble solids from lyophilized or concentrated serum. 
Generally serum is cold concentrated by cryoconcentration, or 
can be treated with the otber described methods. 

With the above processes tomato products are obtained 
according to the invention having a content of water insoluble 
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solids in the dry residue even up to 70%. 

Generally, witlx the Invention process are obtained tomato 
products having. a content of water insoluble solic^ and of 
water soluble solids in the dry residue in .the following 
ranges : 

water insoluble solids :• 30% - 70%, 
water soluble solids : 70% - 30%. 

To said tomato products it is possible to add 
lyophilized, or cryoconcent rated serum, or concentrated as 
described, to further improve the taste. It is thus possible 
to obtain, for example, tomato products having a lower content 
of water insoluble solids in the dry residue, generally 
comprised between 18 and 30%. • . ^. 

The tomato products according to the present xnventa.on 
. allow to maintain the organoleptic and nutritional properties 
of the fresh tomato. Therefore in the present invention 
products there are no variations of the organoleptic properti- 
es, such for example it happens in the tomato products of the 
prior art wherein it is noticeable, for instance, a caramel 
taste and/or a cooking ("cotto") smell. 

Also the nutritional properties remain unaltered, sxnce 
there is no alteration of the carotenoids, in particular of 
the lycopene, as it occurs in the commercial products. 

The tomato .compositions of the present invention can have 
a tomato taste that could result, depending on the water 
soluble/insoluble solids of the composition, more or less 
strong than the tomato sauces available on . the market. The 
■ point to be stressed is that the taste of the commercxal 
tomato sauces depends on the variety of tomatoes used and on 
their ripeness . Unexpectedly with the process invention xt xs 
possible to have tomato sauces having a constant taste from 
-one production batch to another. This is a remarkable result 
from a commercial point of view. The i^plicant has found that 
this taste variation depends on the ratio between soluble and 
insoluble compounds present in the tomato compositxons . The 
present invention makes also possible to produce tomato 
products which more favourably meet the personal consumer's 
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^aste, since the ratio water soluble/ insoliable solids, as 
said, can be therein varied. 

The following not limiting Exanqples illustrate the in- 
vention. 

EXAHPX.ES 

Characterization methods 

Determination of the saucing power of a tomato Tprod uct ac- 
cording to the invention 
Materials : 

tomato product to be tested, 

vegetable oil, preferably olive oil, 

full length, not broken spaghetti No. 12 De Cecco 

trade mark with cooking time indicated by the 

manufactiirer 12 minutes, 

sea salt . 

90 g of tomato product to be tested and 10 g of vegetable 
oil (condiment total weight: 100 g) are introduced into a 
vessel, preferably a plastic vessel, previously weighed and 
having 1 liter capacity. 

70 g of spaghetti are cooked apart, in 1 liter of water 
containing 5 g of sea salt, for the time indicated on the 
package. At the end the cooked spaghetti are strained until no 
drops form any longer. 

The cooked spaghetti are added to the condiment pre- 
viously prepared in the plastic vessel and by a fork they are 
carefully mixed slowly for 5 minutes. The vessel is then put 
on a boiling water bain-marie for 5 minutes, without mixing 
spaghetti. From the vessel with a fork the spaghetti are taken 
in a number of 2-3 at a time and without shaking them, it is 
let fall in the vessel the condiment which tends to 
immediately detach. 

In the plastic vessel it remains the condiment which has 
not adhered to the spaghetti. Lastly the plastic vessel is 
weighed and in this way it is determined the condiment weight 
which has not adhered to the pasta. The difference to 100 (i- 
nitial condiment weight) gives the amoxint which has remained 
attached to the pasta (Q^^) . 

13 
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The saucing power is defined on the basis of the folio- 
wing equation: 



X 10 

saucing power = "^g" 



^.^^.^.Mon of 1-bP rl r y res ir^^iP- tonal solids 

The total dry residue is determined in tl.e tonaato 3-^ce 

using a vacuum stove as described in Journal Officiel des 

communities Europeenes 7.6.86 L.153 pages 5-6. 

r.o<-^m,^natj^r.. nf water soluble solicjs • 

The determination of water soluble solids has been 

carried out using a ref ractometer (Brix degrees) , with the 

method based on Journal Officiel des Comn«mit6es EuropSenes 

7.6.86 L.153 pages 6-9. 

r.^^■^,rmina t•^o1n of watf>r insoluble solids 

The determination of water insoluble solids has been car- 
ried out by calculating the weight difference between the dry 
residue and that of the water soluble solids (Brix value) , as 
reported in "Tomato Production, Processing anxi Technology 3rd 
Ed." by W.A. Gould, CTI publications. Inc., 1992 page 317. 
n^h^rminat n ^T. of tihe rheometrjc properties 

in a Dynamic stress Rheometer SR-200 (Rheometric Scien- 
tific) the shear stress (Pa) with respect to the speed gra- 
dient (s"^) has been measured. 

TgyAMPT^ 1 

P-r-^ paratjor> a tor ''^" product (Ro2 code ). 

The processing is carried out under sterile conditions. 

10 Kg of tomato juice (free from seeds and peels) , pre- 
viously hot break to inactivate enzymes, are portionwise 
transferred in a 10 litre separator equipped with stirrer. The 
separator is constituted by food grade stainless steel wherein 
the walls are constituted by woven wire cloth having a hole 
diameter of 0.5 mm, the bottom wall of the separator does not 
have slots or holes. The stirring in the separator is sucn 
that the solid is conveyed towards the central zone of the 
separator. The disntance between the separator walls and the 
stirrer blades is of 0.5 cm. The stirring (3 rpm) is started 
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and it is operated at a temperatxire in th^ range S-C-IO'C. 

After 3 hours stirring speed is reduced to 2 rpm. It is 
noticed that the mass in the separator has become compact and 
homogeneovis. After 7 hours from the process beginning, no 
.serum is any longer separated from the mass in the separator . 
Stirring is interrupted and the obtained product is dischar- 
ged. 2.7 kg of tomato product Ro2 are recovered. 

The product analysis is the following: 

dry residue: 10% by weight; 

water: 90%; 

water soluble solids: 50% by weight with respect to the 
dry residue. 

water insolvible solids: 50% by weight with respect to the 

dry residue . 

The rheological properties of the product Ro2 have been. 

measured in comparison with the following commercial products: 

triple concentrate (TC) , double concentate (DC) , concentrate 
• { C) , tomato passatas . 

The shear stress/speed gradient (s"^) trend is reported in 

the following figures and the respective data in the Tables as 

indicated, hereinvinder : 

Ro2, TC: Fig. 1 and Tables . 1 (Ro2) and 3 (TO 
TC, DC: Fig. 2 and Tables 4 (DC) and 3 (TC) 
TC, C: Fig. 3 and Tables 5 (C> and 3 (TC) 
Tomato passatas: Fig. 4 and Table 6. 

The Figures show that Ro2 has rheological properties that 
overlap to those of TC and are superior to those, respectiv- 
ely, of DC, C etnd tomato passatas. 
EXAMPLE 2 

Prepar-atjon of a to m ^i-r. nroduct (Rol> by ^^^jjiq tP the PFPdUCt 
Ro2 Ivophilized tomato serum 

980 g of the product Ro2, to which 20 g of lyophilized 
tomato serum are then added, are transferred into a vessel 
equipped with stirrer, in a sterile environment. It is stirred 
at 8 rpm at a temperature in the range 5«»C-10«»C, until a homo- 
geneous mass is obtained (product Rol) . 

It is foxind that Rol has a dry residue of 11.8% by 
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weight, water 88.2%, tHe water soluble solids are 58.5% and 
tiie water insoluble solids are 41.5% of the dry residue. 

The Theological properties (shear stress/speed gradient 
• ^g.ij trend) of the product Rol have been measured and compared 
with the same commercial products used for obtaining Ro2 . 

The Rol trend is reported in Fig. 1 and the data with 
which the rheogram has been plotted are reported in Table 2. 

It can be repeated the same conclusions, above mentioned 
for Ro2 . 
EXAMPLE 3 

Pirenarat-jnti of composition s of the invention tomato products 

with vegetable oil 

A composition of tomato product Rol and olive oil was 
prepared. In a vessel, under stirring at 200 rpm. olive oil 
was slowly added, at small portions, to the product Rol, 
leaving the mass under stirring for 5 minutes. The englobed 
oil amount is 15% by weight. The product was recovered and let 
stand one month at +4«C, in a closed vessel, without showing 
substantial oil separation. 
EXAMPLE 4 

Preparation of compositions of the invention tomato products 
with - tr<:>q-g>t-a> >le oil 

The Example 3 was repeated but adding all at once, 
slowly, to Rol an oil amount equal to 15% by weight with 
respebt to the Rol weight. After leaving the mass under 
stirring for further 5 minutes from the end of the addition, 
the product was recovered. The same results of the Example 3 
are obtained. 
EXAMPLE 5 

Preparation of composition of the invention tomato product Ro2 
with food fat solid at rorrnn t emperature 

The Example 3 was repeated but using a solid fat (butter) , 
.previously heated at 4 0«»C and then mixed with the tomato pro- 
duct R02 for 5 minutes (200 rpm) after the butter addition. 
The total added butter corresponds to 20% by weight of Rol. 
After cooling a solid mass was obtained, from which serum does 
not separate, even after 20 days of storage in refrigerator at 
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S'C. 

EXAMPLE 6 

■ P^^r.;.^at:ioP « r.oTnp o =-i i- ^ of th^ invention tomato product;s , 
aol with i'ood id '■'^ ^0°^ temperature 

Bxample 5 was repeated but adding a total amount of but- 
ter of 3 00% by weight with respect to the tomato product Rol. 
leaving then under stirring (200 rpm) for 15 midutes after the 
addition to homogenize the mass. After cooling a solid mass 
was obtained, from which serum does not separate, even after 
40 days of storage in a refrigerator at 5«»C. 

Pre paration of a " comr^oRifcion of Rol wit h Roft-cprain cheese 

In a vessel, under stirring (200 rpm) . to the product Rol 
different amounts of Philadelphia®. Light cheese have been 
added: It has been found that this soft cheese is miscible in 
all the ratios with the product Rol. In particular composi- 
tions having the following weight ratios Rol/cheese: 50/50, 
75/25, 25/75 have been prepared. 
EXAMPLE 8 

Preparation of a r om positio T ^ of Ro2 with hard-grain, grated 
cheese and a food fat s o lid at room temperature 

In a vessel, under stirring (200 rpm) , to 30 g of tomato 
product R02, 30 g of butter heated to 40°C and 30 g of grated 
Parmesan cheese have been added. After 15 minutes of stirring 
the mass becomes homogeneous. At this point it is cooled to 
room temperature. A solid mass is obtained from which serum 
does not separate, even after 20 days of storage in a 
refrigerator at the temperature of 5«>C. 

EXAMPLE 9 

Preparation of a r om p^sitio n of Rol with soft-grain cheege 

in a vessel, vmder stirring (200 rpm) , to the product Rol 
different amounts of Jocca® cheese have been added. It has 
been foimd that this soft cheese is miscible in all ratios, as 
' that used in the Example 7, with the product Rol. Compositions 
having the same weight ratios Rol/cheese as those of the 
E:<an5)le 7: 50/50, 75/25, 25/75.. have been prepared. 
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EXAMPLE 10 

Evaliiation of the saaicing power of the inventiion tomato 
products in comparison with commercial products 

The method indicated in the characterization methods for 
the determination of the saucing power has been used, for the 
invention products Rol and Ro2 and the comparative commercial 
products triple tomato concentrate (TC) , double concentrate 
(DC) t concentrate (C) and tomato passatas. 

The results are reported in Table 7 . The data show that 
Ro2 shows the best combination of saucing power and of orga- 
noleptic properties (taste) . In any case the invention pro- 
ducts show an improved saucing power combined with improved 
organoleptic properties with respect to the commercial tomato 
products. 
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CIiATMS 

1. A tomato coraposition obtained from tomato juice or tomato 
passatas having the following composition in percentage 
by weight : 

dry residue 5,5 - 20%, 

water 94,5 - 80%, 

100% being the sum of the two components, 
wherein the amount of water insoluble solids and water 
soluble solids in the dry residue rsmge in percentage by 
weight as it follows: 

water insoluble solids from 18% to 70%^ 
water soluble solids from 82% to 3 0%. 
2- Compositions comprising the tomato products of claim 1, 
wherein the amount of water insoluble solids and water 
soluble solids in the dry residue range in percentage by 
weight as it follows: 

water insoluble solids : 20%-50%, 
water soluble solids : 80%-50%. 

3. Compositions comprising the tomato products of claim 2, 
wherein the amovint of water insoluble solids and water 
soluble solids in the dry residue range in percentage by 
weight as it follows 

water insoluble solids: 30% to 50%, 
water soluble solids 70%-50%. 

4. Compositions comprising the tomato products of claims 1-3 
in admixture with animal and vegetable fats, solid at 
room tempera txxre, preferably butter or margarine, and/ or 
fats liquid at room temperature preferably olive oil, 
and/or chees having soft -grain, or hard-grain and grated. 

5. Compositions according to claim 4, wherein the tomato 
products of claims 1-3 have a water insoluble solid 
content and water soluble solid content in the dry 
residue in the following reuiges as percentages by weight : 

water insoluble solids from 3 0% to 70%, 
water soluble solids from 70% to 30%; 
more preferably: 
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8. 



10 



- ' water insoluble solids from 35% to 70%, 

water soluble solids from 65% to 30%; 
compositions according to claims 4-5, wherein the amount 
of fats and/or oil in the composition ranges from 10% to 
25% by weight referred to the weight of the starting 
tomato product; the amount of soft-grain cheeses which 
can be englobed ranges from 50% to 300% by weight, the 
amount of hard-grain and grated cheeses which . .can . be 
englobed ranges from 10% to 25% by weight, 
use of the compositions of claims 1-6 for saucing foods, 
in particular pasta, meat, fish, vegetables, 
use of the. compositions of claim 6 as ready-to-use sauce 
for foods. 

use of the compositions of claims 7-8 comprising usual 
ingredients of the products for food use, preferably 
essence aromas, preservatives. 

use of the compositions according to claims 1-6 as foods. 

11 Foods according to claim 10. 

12 A process for the separation of the liquid (tomato juice 
serum) from a tomato suspension by using a separation 
solid-liquid apparatus wherein the suspension to be 
filtered is maintained under stirring at an angular speed 
from 1 rpm to 20 rpm, preferably from 2 rpm to 10 rpm. 
the stirrer being of a shape to convey the suspension 
toward the central axis of the apparatus, or there xs not 
a stirrer and it is the apparatus that rotates. 

13 A process according to claim 12 wherein the apparatus for 
separating the liquid from a tomato suspension is a sieve 
maintained under an oscillating motion, preferably under 
a nutational motion, the oscillations per minute being 
from 1 to 2 0 oscillations/min, preferably from 2 to 10 
oscillations/min . 

1.1 A process according to claims 12-13, wherein sterile 
conditions are used or the final tomato product undergoes 
a sterilization process. 

15 A process according to claims 12-14, wherein it is opera- 
ted at temperatures in the range 5oc-25«>C, preferably 
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'lO^C-lS^C, at atmosplieric pressiire, or using pressures 
s lightly higher than that atmospheric, from 760 mm Hg 
(0.101 MPa) up to 900 ram Hg (0.120 MPa) or by applying 
pressures slightly lower than the atmospheric pressiire, 
down to 450 mm Hg (0.06 MPa). 

16. A process according to claims 12 and 14-15, wherein it is 
used a separation solid liquid apparatus- coiistituted of 
a vessel having walls with slots or with holes; wherein 
the width of the slots or the diameter of holes is not 
greater than 0 . 1 mm and preferably not smaller than 0.02 
mm, the slot length ranging from 30 cm to 2 meters, said 
vessel having a cylindrical section, the separator 
equipped with a mechanical stirrer, the distance between 
the separator walls and the stirrer blades is from 0,5 to 
2 cm. 

17. A process according to claims 13-15, wherein a concave - 
or flat -shaped sieve, having a holes diameter or slot 
widths not greater than 0.1 mm, preferably not lower than 
0 . 02 mm, ; preferably it is operated at atmospheric 
pressure. 

18. A process according to claims 12 and 14-15, wherein it is 
used an ecjuipment constituted by a cylinder constituted 
by food grade stainless steel wherein the walls have 
openings or slots formed by woven wire cloth, or by 
screens, or said walls have holes, being the width of the 
openings of slots, or the diameter in the case of holes, 
not greater than 0,1 ram and preferably not lower than 
0.02 mm, said cylinder having inside a stirrer in the 
form of an archimedean screw revolving free in the fixed 
cylinder, or the cylinder is a rotating tube wo\ind 
helically about a cylindrical axis, 

19. A process according to claim 18, wherein rotation of the 
moving part is at an angular speed of 2-10 rpm, 

20. A process according to claims 18-19 wherein the cylinder 
is in axk horizontal position, and has a diameter ranging 
from 30. cm and 1 meter, a length from 2 meters to 20 
meters cind preferably from 2 meters to 5 meters for 
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* apparatus working in a discontinuos way; preferably about 

20 meters for the appsiratuses working in a continuous 
way. 

21. A process according to claims 12-20 wherein when treating 
tomato suspensions deriving from partially ripened 
tomatoes the separation, solid-liquid apparatus is 
provided with slots width or holes diameter not higher 
than 0.5 mm, preferably about 0.3 mm. 

22. A process according to claims 12-21, -wherein the tomato 
products have a content of water insoluble solids in the 
dry residue in the range 40-70%. 

23. A process according to claim 22, wherein the tomato pro- 
ducts having a- content of water insoluble solids- in the 
dry residue in the range 40-70%, are added of lyophilized 
or cryoconcentrated serum, or serum concentrated by 
osmosis membrane or by evaporation under vacuum, to 
obtain tomato products having' a lower content of water 
insoliible solids in the dry residue, preferably in the 
range 18-40%. 
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said apparatus); or b/ filtering in said separation 
solid-liquid apparatus which rotates (without stirrer). 
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